DFDL: The XML Proposal
Martin Westhead

1. Motivation
The discussion on DFDL seems to have reached the point where we generally agree that we need to define a composite transformation that will take us from a representation in bits to XML or some in-memory data model accessible to a language:


[image: image1]
This has seemed to me to naturally appear to be a series of transformations: bits -> bytes, bytes-> characters, characters to lines, lines to comma separated strings. Each transformation moves us to a different data model. By data model here I mean structured composition of “things”.
 So it seems to me that we need the ability to describe (at least):

1. Model Types: The structure of a model and its components
2. Transformations: Some amount of the semantics of the transformation from one model to another (i.e. we are happy to let gzip be “magic” but we want to be able to say how we get the values of the CSV file from the characters).

3. Orchestration mechanisms: Ways to map all this stuff together so that we can take the separately defined pieces to describe a specific representation.

4. Structured Data: A way to write down descriptions of example data in a model.

5. APIs: To access the data from a program

6. Translation to XML: What is the transformation to an XML document

The proposal here is to leverage XML for all its worth. Lets adopt the XML Schema data model wholesale. If we do that then all our data models, at every level, can be written in XML and described by XML Schema. For example a byteStream would look like:

[image: image2.emf]< byteStream  xmlns =" http://www.dfdl.org/ "  xmlns:xsi =" http://www.w3.org/2001/XMLSchema - instance "   xsi:schemaLocation =" http://www.dfdl.org/  C: \ DOCUME~1 \ martin \ MYDOCU~1 \ Grid \ dfdl \ postGGF9scribles \ dfdlTypes.xsd "  byteOrder =" littleEndian ">     < byte > 44 </ byte >     < byte > 1 </ byte >     < byte > 0 </ byte >     < byte > 0 </ byte >     < byte > 29 </ byte >     < byte > 2 </ byte >     < byte > 0 </ byte >     < byte > 0 </ byte >     < byte > 0 </ byte >   </ byteStream >  


and would be described by the following Schema:


[image: image3.emf]   < xs:element  name =" byteStream ">       < xs:complexType >         < xs:sequence >           < xs:element  name =" byte "  type =" xs:byte "  minOccurs =" 0 "  maxOccurs =" unbounded "/>         </ xs:sequence >       </ xs:complexType >     </ xs:element >  


Further we could describe the transformations between models in XSLT which has defined mechanisms for extension.
The intention here is (of course) not that we propose to translate our binary files through a series of textual XML representations, just that we use the XML tools to characterise the transformations that we want our data to undergo. Clearly most of the existing XSLT implementations work at the level of text-based XML but many people are pushing XML as the standard model for data (which conveniently has a standard textual serialisation).

There are a lot of advantages to this approach; primarily we leverage a lot of existing standards with corresponding tools and existing human expertise. Further, if this were to work it would be effectively extending the XML paradigm to all data. Now, whilst this has sort of been on the agenda, I have been thinking of this in a much more limited sense. If XML is brought into the centre like this it becomes much more tightly integrated. For example, if this worked we should be able to use it to describe arbitrary ways of representing an existing XML format in binary.
2. What does DFDL become?
So the idea is that instead of writing our (arbitrary syntax) decription of a struct describing our data, we describe an XML document, using XML Schema. So our first example becomes:


[image: image4.emf]<?xml version="1.0" encoding="UTF - 8"?>   < xs:schema  xmlns:xs =" http://www.w3.org/2001/XMLSchema "   elementFormDefault =" qualified "  attributeFormDefault =" unqualified ">     < xs:element  name =" case1 ">       < xs:complexType >         < xs:sequence >           < xs:element  name =" x "  type =" x s:integer "/>           < xs:element  name =" y "  type =" xs:double "/>           < xs:element  name =" z "  type =" xs:float "/>         </ xs:sequence >       </ xs:complexType >     </ xs:element >   </ xs:schema >  


Which describes an XML file like:

[image: image5.emf]<?xml version="1.0" encoding="UTF - 8"?>   <! -- Sample XML file generated by XML Spy v4.4 U (http://www.xmlspy.com) -- >   < case1  xmlns:xsi =" http://www.w3.org/2001/XMLSchema - instance "   xsi:noNamespaceSchemaLocation =" C: \ Documents and Settings \ martin \ My  Documents \ Grid \ dfdl \ postGGF9scribles \ case1 - simple.xsd ">     < x > 0 </ x >     < y > 3.14159265358979 </ y >     < z > 3.14159 </ z >   </ case1 >  


Notice that the element names are arbitrarily chosen by the user. What we still need to do here is to describe how we get to this model from the bits. To do this I propose we use the appinfo annotation which allows us to give applications extra information about the tags. So the finished example might look like:

[image: image6.emf]<?xml version="1.0" encoding="UTF - 8"?>   < xs:schema  xmlns:xs =" http://www.w3.org/2001/XMLSchema "   elementFormDefault =" qualified "  attributeFormDefault =" unqualified ">     < xs:element  name =" dfdl ">       < xs:annotation >         < xs:documentation >   This is our case 1 example:                   int|double|float     (three consecutive binary numbers in BigEndian file)            </ xs:documentation >         < xs:appinfo >           < stream  name =" bitStream "  source =" input0 "/>           < stream  name =" byteStream "  trans =" bitsToBytes "  from =" $bitStream "/>         </ xs:appinfo >       < / xs:annotation >       < xs:complexType >         < xs:sequence >           < xs:annotation >             < xs:appinfo >               < byteStream  from =" bitsToBytes "/>             </ xs:appinfo >           </ xs:annotation >           < xs:element  name =" x "  type =" xs:integer ">             < xs:annotation >               < xs:appinfo >                 < from  stream =" $byteStream "  trans =" bytesToInt "/>               </ xs:appinfo >             </ xs:annotation >           </ xs:element >           < xs:element  name =" y "  type =" xs:double ">             < xs:annotation >               < xs:appinfo >                 < from  stream =" $bitStream "  trans =" bytesToDouble "/>               </ xs:appinfo >             </ xs:annotation >           </ xs:element >           < xs:element  name =" z "  type =" xs:float ">             < xs:annotation >               < xs:appinfo >                 < from  stream =" $bitStream "  trans =" bytesToFloat "/>               </ xs:appinfo >             </ xs:annotation >           </ xs:element >         </ xs:sequence >       </ xs:complexType >     </ xs:element >   </ xs:schema >  


So this is true to the sorts of things that we have been writing so far an initial definition of some streams (using transformations) and then annotations associated with the individual elements to describe where they have come from.
This is somewhat verbose, I admit, but:

· I was able to use existing tools to help me write it

· We can work on 

· Default behaviour (most of what is in the second description could be assumed by the first here)

· An alternative representation to make writing this stuff out easier

Continuing in this way, and stealing from Mike’s notation, I got the following for the second example:


[image: image7.emf]<?xml version="1.0" encoding="UTF - 8"?>   < xs:schema  xmlns:xs =" http://www.w3.org/2001/XMLSchema "  elementFormDefault =" qualified "   attributeFormDefault =" unqualified ">     < xs:element  name =" case2 ">       < xs:annotation >         < xs:documentation >   /*  comment line */   3 2     1 2  3   4 5 6 /* more comments */     (c style comments where ever, blank lines have no meaning, x dimension,   y dimension, matrix)   </ xs:documentation >         < xs:appinfo >           < stream  name =" bitStream "  source =" input0 "/>           < stream  name =" byteStream "  trans =" bitsToBytes "   from =" $bitStream "/>           < stream  name =" charStream "  trans =" bytesToChars "  from =" $byteStream "/>           < stream  name =" noCommentStream "  trans =" replaceRegexp "  arg1 =" \ / \ * \  * \ * \ / "  arg2 ="   "   from =" $byteStream "/>           < stream  name =" noBlankLinesStream "  trans =" replaceRegexp "  arg1 =" \ n \  * \ n "  arg2 =""   from =" $noCommentStream "/>           < stream  name =" lineStream "  trans =" split "  arg1 =" \ n "  from =" noBlankLinesStream "/>         </ xs:appinfo >       </ xs:annotation >       < xs:complexType >         < xs:sequence >           < xs:element  name =" line ">             < xs:annotation >               < xs:appinfo >                 < stream  name =" stringStream "  trans =" split "  arg1 ="   "  from =" $lineStream "/>                 < assert  inputConsumed =" true "/>               </ xs:appinfo >             </ xs:annotation >             < xs:complexType >               < xs:sequence >                 < xs:element  name =" columns "  typ e =" xs:integer "/>                 < xs:element  name =" rows "  type =" xs:integer "/>               </ xs:sequence >             </ xs:complexType >           </ xs:element >           < xs:sequence >             < xs:element  name =" line "  maxOccurs =" unbounded ">               < xs:annotation >                 < xs:appinfo >                   < strea m  name =" stringStream "  trans =" split "  arg1 ="   "  from =" $lineStream "/>                   < assert  maxOccurs =" $rows "  minOccurs =" $rows "/>                 </ xs:appinfo >               </ xs:annotation >               < xs:complexType >                 < xs:sequence >                   < xs:element  name =" element "  type =" xs:inte ger "  maxOccurs =" unbounded ">                     < xs:annotation >                       < xs:appinfo >                         < from  trans =" stringToInt "  stream =" $stringStream "/>                         < assert  maxOccurs =" $columns "  minOccurs =" $columns "/>                       </ xs:appinfo >                     </ xs:annotation >                   </ xs:element >                 </ xs:sequence >               </ xs:complexType >             </ xs:element >           </ xs:sequence >         </ xs:sequence >       </ xs:complexType >     </ xs:element >   </ xs:schema >  


A really nice feature of this is that the hierarchical structure can be used to help break down the file structure. What I have tried to describe here, is that the top level structure captures the stream level transformations which include splitting by line-feed. The <line> tag reads from this stream and splits by space and then the individual numbers read from their tokenised strings.

I have included <asserts> to make statements about valid formatting that cannot be captured in the Schema itself. 

As you would expect then case 4 (below) is very similar:


[image: image8.emf]<?xml version="1.0" encoding="UTF - 8"?>   < xs:schema  xmlns:xs =" http://www.w3.org/2001/XMLSchema "  elementFormDefault =" qualified "   attributeFormDefault =" unqualified ">     < xs:element  name =" case4 ">       < xs:annotation >         < xs:documentation > Case 4:         4, 5,6,  8.5, 9.99 9,  - 3.2     5, 5, 2,55.4, 0.23,  - 4       (csv, no magic function) </ xs:documentation >         < xs:appinfo >           < stream  name =" bitStream "  source =" input0 "/>           < stream  name =" byteStream "  trans =" bitsToBytes "  from =" $bitStream "/>           < stream  name =" charStream "  trans =" bytesToC hars "  from =" $byteStream "/>           < stream  name =" noCommentStream "  trans =" replaceRegexp "  arg1 =" \ / \ * \  * \ * \ / "  arg2 ="   "   from =" $byteStream "/>           < stream  name =" noBlankLinesStream "  trans =" replaceRegexp "  arg1 =" \ n \  * \ n "  arg2 =""   from =" $noCommentStream "/>           < stream  na me =" lineStream "  trans =" split "  arg1 =" \ n "  from =" noBlankLinesStream "/>         </ xs:appinfo >       </ xs:annotation >       < xs:complexType >         < xs:sequence >           < xs:element  name =" row "  maxOccurs =" unbounded ">             < xs:annotation >               < xs:appinfo >                 < stream  name =" strin gStream "  trans =" split "  arg1 =" , "  from =" $lineStream "/>                 < assert  maxOccurs =" $rows "  minOccurs =" $rows "/>               </ xs:appinfo >             </ xs:annotation >             < xs:complexType >               < xs:sequence >                 < xs:element  name =" value "  type =" xs:string "  maxOccurs =" unboun ded ">                   < xs:annotation >                     < xs:appinfo >                       < from  stream =" $stringStream "/>                     </ xs:appinfo >                   </ xs:annotation >                 </ xs:element >               </ xs:sequence >             </ xs:complexType >           </ xs:element >         </ xs:sequence >       </ xs:complex Type >     </ xs:element >   </ xs:schema >  


Case 3 is interesting because it is lower level. My Schema for this is very dull, just a length integer element (which may be excluded) and a string element, and one magic function “getMyString” that figures out the string logic. I include the Schema below, but just to push the method a little further I tried to write getMyString in XSLT.


[image: image9.emf]<?xml version="1.0" encoding="UTF - 8"?>   < xs:schema  xmlns:xs =" http://www.w3.org/2001/XMLSchema "   elementFormDefault =" qualified "  attributeFormDefault =" unqualified ">     < xs:element  name =" case3 ">       < xs:annotation >         < xs:documentation > length|chars     (first bit on,  length in 1 byte, otherwise, length in 4 bytes,   parameterized characterset)     We handle this conversion with a call to a custom style sheet. getMyString()  </ xs:documentation >         < xs:appinfo >           < from  trans =" getMyString "/>         </ xs:appinfo >       </ xs:annotation >       < xs:complexType >         < xs:sequence >           < xs:element  name =" length ">             < xs:complexType />           </ xs:element >           < xs:element  name =" string "  type =" xs:string "/>         </ xs:sequence >       </ xs:complexType >     </ xs:element >   </ xs:schema >  


In order to write getMyString I needed to write a bytesToInt and a bytesToString first. I have attached these as appendices. I should point out that my maths is broken (I forgot XML bytes are signed…and also to worry about the sign of the integers…I also wasn’t sure about the logic of the bit setting in the example). However, an XSLT for getMyString might look like:


[image: image10.emf]<?xml version="1.0" encoding="UTF - 8"?>   < xsl:stylesheet  version =" 1.0 "  xmlns:xsl =" http://www.w3.org/1999/XSL/Transform "   xmlns:fo =" http://www.w3.org/1999/XSL/Format "  xmlns:dfdl =" http://www.dfdl.org/ ">     < xsl:import  href =" bytesToString.xsl "/>     < xsl:import  href = " bytesToInts.xsl "/>     < xsl:template  match =" dfdl:byteStream ">       < xsl:element  name =" case3 ">         < xsl:choose >           < xsl:when  test =" dfdl:byte[position()=1] &gt;= 0 ">             <! --  length in first byte  -- >             < xsl:call - template  name =" stringAndLength ">               < xsl:wit h - param  name =" length "   select =" dfdl:byte[position()=1] "/>               < xsl:with - param  name =" headLen "  select =" 2 "/>             </ xsl:call - template >           </ xsl:when >           < xsl:when  test =" dfdl:byte[position()=1] &lt; 0 ">             <! --  length in first byte  -- >             < xsl:call - temp late  name =" stringAndLength ">               < xsl:with - param  name =" length ">                 < xsl:for - each  select =" dfdl:byte[position()=1] ">                   < xsl:call - template  name =" intVal ">                     < xsl:with - param  name =" byteOrder "   select =" 'littleEndian' "/>                   </ xsl:call - templa te >                 </ xsl:for - each >               </ xsl:with - param >               < xsl:with - param  name =" headLen "  select =" 5 "/>             </ xsl:call - template >           </ xsl:when >         </ xsl:choose >       </ xsl:element >     </ xsl:template >     < xsl:template  name =" stringAndLength ">       < xsl:param  name =" leng th "/>       < xsl:param  name =" headLen "/>       < xsl:value - of  select =" $headLen "/>       < xsl:element  name =" length ">         < xsl:value - of  select =" $length "/>       </ xsl:element >       < xsl:element  name =" string ">         < xsl:call - template  name =" bytesToString ">           < xsl:with - param  name =" f irstByte "  select =" $headLen + 1 "/>           < xsl:with - param  name =" lastByte "  select =" count(*) "/>         </ xsl:call - template >       </ xsl:element >       < xsl:value - of  select =" count(*) "/>     </ xsl:template >   </ xsl:stylesheet >  


This is clearly ugly and really not the way that you would want to solve the problem if you are going to face this often. However, I think it’s useful to understand that it can be done because it means that if we were to take this route we could figure out standard ways to do the stuff that needs doing all the time really fast but always allow the user to handle their corner cases using a standard, portable language. It also means that we could build reference implementations that might be hideously slow but would be very lightweight. Also making XSLT etc. go fast is a major industry goal so maybe the problem would be solved for us.

So, DFDL if we took this route would consist of:

· Standard transformation set

· Standard XML for gluing transformations and Schema that could work inside or outside Schema annotations

· Default behaviours to save typing and reduce complexity of decription

· An API that will let me get to my 50 Gb floating point array without using DOM!

· Lots of examples

· ….?

3. Appendices

The XSLT for integers from bytes. Note that the maths for this is broken:

· XML bytes are signed

· XML integers are also signed

But it illustrates that this is possible in principle.


[image: image11.emf]<?xml version="1.0" encoding="UTF - 8"?>   < xsl:stylesheet  version =" 1.0 "  xmlns:xsl =" http://www.w3.org/1999/XSL/Transform "   xmlns:fo =" http://www.w3.org/1999/XSL/Format "  xmlns:dfdl =" http://www.dfdl.org/ ">     < xsl:template  match =" dfdl:byteStream ">       < xsl:element  nam e =" dfdl:intStream ">         < xsl:for - each  select =" * ">           < xsl:call - template  name =" bytesToInt ">             < xsl:with - param  name =" byteOrder "  select =" /dfdl:byteStream/@byteOrder "/>           </ xsl:call - template >         </ xsl:for - each >       </ xsl:element >     </ xsl:template >     < xsl:temp late  name =" bytesToInt ">       < xsl:param  name =" byteOrder "/>         < xsl:if  test =" (position() mod 4)=1 ">         < xsl:element  name =" dfdl:integer ">           < xsl:call - template  name =" intVal ">             < xsl:with - param  name =" byteOrder "  select =" $byteOrder "/>           </ xsl:call - template >         </ xsl:element >       </ xsl:if >     </ xsl:template >     < xsl:template  name =" intVal ">       < xsl:param  name =" byteOrder "/>       < xsl:variable  name =" myPosition "  select =" position() "/>       < xsl:variable  name =" byte0 "  select =" . "/>       < xsl:variable  name =" byte1 "  select =" ../dfdl:byte [position()=$myPosition+1] "/>       < xsl:variable  name =" byte2 "  select =" ../dfdl:byte[position()=$myPosition+2] "/>       < xsl:variable  name =" byte3 "  select =" ../dfdl:byte[position()=$myPosition+3] "/>       < xsl:choose >         < xsl:when  test =" $byteOrder='littleEndian' ">           < x sl:value - of  select =" $byte0 + ($byte1 * 256) + ($byte2 * 65536) + ($byte3 * 16222716) "/>         </ xsl:when >         < xsl:when  test =" $byteOrder='bigEndian' ">           < xsl:value - of  select =" $byte3 + ($byte2 * 256) + ($byte1 * 65536) + ($byte0 * 16222716) "/>         </ xsl:when >         < xsl:otherwise >           <! --  default to big endian  -- >           < xsl:value - of  select =" $byte3 + ($byte2 * 256) + ($byte1 * 65536) + ($byte0 * 16222716) "/>         </ xsl:otherwise >       </ xsl:choose >     </ xsl:template >   </ xsl:stylesheet >  


The XSLT for converting from bytes to characters (assuming ASCII characters)…I only did part of the character set here since this is rather tedious. There might be a built in function that I couldn’t find…


[image: image12.emf]

 EMBED Word.Picture.8  [image: image13.emf]<?xml version="1.0" encoding="UTF - 8"?>   < xsl:stylesheet  version =" 1.0 "  xmlns:xsl =" http://www.w3.org/1999/XSL/Transform "  xmlns:fo =" http://www.w3.org/1999/XSL/Format "   xmlns:dfdl =" http://www.dfdl.org/ ">     < xsl:template  match =" dfdl:byteStream ">       < xsl:call - templa te  name =" bytesToString ">         < xsl:with - param  name =" firstByte "  select =" 1 "/>         < xsl:with - param  name =" lastByte "  select =" count(*) "/>       </ xsl:call - template >     </ xsl:template >     < xsl:template  name =" bytesToString ">       < xsl:param  name =" firstByte "/>       < xsl:param  name = " lastByte "/>       < xsl:element  name =" dfdl:string ">         < xsl:for - each  select =" dfdl:byte[( position() &gt;= $firstByte ) and ( position() &lt;= $lastByte )] ">           < xsl:call - template  name =" char ">             < xsl:with - param  name =" val "  select =" . "/>           </ xsl:call - templat e >         </ xsl:for - each >       </ xsl:element >     </ xsl:template >     < xsl:template  name =" char ">       < xsl:param  name =" val "/>       < xsl:choose >         < xsl:when  test =" $val='40' ">< xsl:text > &#40; </ xsl:text ></ xsl:when >         < xsl:when  test =" $val='41' ">< xsl:text > &#41; </ xsl:text ></ xsl:w hen >         < xsl:when  test =" $val='42' ">< xsl:text > &#42; </ xsl:text ></ xsl:when >         < xsl:when  test =" $val='43' ">< xsl:text > &#43; </ xsl:text ></ xsl:when >         < xsl:when  test =" $val='44' ">< xsl:text > &#44; </ xsl:text ></ xsl:when >         < xsl:when  test =" $val='45' ">< xsl:text > &#45; </ xsl:text ></ xsl:when >         < xsl:when  test =" $val='46' ">< xsl:text > &#46; </ xsl:text ></ xsl:when >         < xsl:when  test =" $val='47' ">< xsl:text > &#47; </ xsl:text ></ xsl:when >         < xsl:when  test =" $val='48' ">< xsl:text > &#48; </ xsl:text ></ xsl:when >         < xsl:when  test =" $val='49' ">< xsl:text > &#49; </ xsl:text ></ xsl:when >         < xsl:when  test =" $val='50' ">< xsl:text > &#50; </ xsl:text ></ xsl:when >         < xsl:when  test =" $val='51' ">< xsl:text > &#51; </ xsl:text ></ xsl:when >         < xsl:when  test =" $val='52' ">< xsl:text > &#52; </ xsl:text ></ xsl:when >         < xsl:when  te st =" $val='53' ">< xsl:text > &#53; </ xsl:text ></ xsl:when >         < xsl:when  test =" $val='54' ">< xsl:text > &#54; </ xsl:text ></ xsl:when >         < xsl:when  test =" $val='55' ">< xsl:text > &#55; </ xsl:text ></ xsl:when >         <! —         … ad infinitum…         - >         < xsl:otherwise >           < xsl:text > &#4 2; </ xsl:text >         </ xsl:otherwise >       </ xsl:choose >     </ xsl:template >   </ xsl:stylesheet >  
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_1132053582.doc
<?xml version="1.0" encoding="UTF-8"?>

<!--Sample XML file generated by XML Spy v4.4 U (http://www.xmlspy.com)-->

<case1 xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:noNamespaceSchemaLocation="C:\Documents and Settings\martin\My Documents\Grid\dfdl\postGGF9scribles\case1-simple.xsd">


<x>0</x>


<y>3.14159265358979</y>


<z>3.14159</z>

</case1>


_1132055141.doc
<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" attributeFormDefault="unqualified">


<xs:element name="case3">



<xs:annotation>




<xs:documentation>length|chars


(first bit on, length in 1 byte, otherwise, length in 4 bytes,


parameterized characterset)


We handle this conversion with a call to a custom style sheet. getMyString() </xs:documentation>




<xs:appinfo>





<from trans="getMyString"/>




</xs:appinfo>



</xs:annotation>



<xs:complexType>




<xs:sequence>





<xs:element name="length">






<xs:complexType/>





</xs:element>





<xs:element name="string" type="xs:string"/>




</xs:sequence>



</xs:complexType>


</xs:element>

</xs:schema>


_1132056118.doc
<?xml version="1.0" encoding="UTF-8"?>

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.org/1999/XSL/Transform" xmlns:fo="http://www.w3.org/1999/XSL/Format" xmlns:dfdl="http://www.dfdl.org/">


<xsl:template match="dfdl:byteStream">



<xsl:element name="dfdl:intStream">




<xsl:for-each select="*">





<xsl:call-template name="bytesToInt">






<xsl:with-param name="byteOrder" select="/dfdl:byteStream/@byteOrder"/>





</xsl:call-template>




</xsl:for-each>



</xsl:element>


</xsl:template>


<xsl:template name="bytesToInt">



<xsl:param name="byteOrder"/>




<xsl:if test="(position() mod 4)=1">




<xsl:element name="dfdl:integer">





<xsl:call-template name="intVal">






<xsl:with-param name="byteOrder" select="$byteOrder"/>





</xsl:call-template>




</xsl:element>



</xsl:if>


</xsl:template>


<xsl:template name="intVal">



<xsl:param name="byteOrder"/>



<xsl:variable name="myPosition" select="position()"/>



<xsl:variable name="byte0" select="."/>



<xsl:variable name="byte1" select="../dfdl:byte[position()=$myPosition+1]"/>



<xsl:variable name="byte2" select="../dfdl:byte[position()=$myPosition+2]"/>



<xsl:variable name="byte3" select="../dfdl:byte[position()=$myPosition+3]"/>



<xsl:choose>




<xsl:when test="$byteOrder='littleEndian'">





<xsl:value-of select="$byte0 + ($byte1 * 256) + ($byte2 * 65536) + ($byte3 * 16222716)"/>




</xsl:when>




<xsl:when test="$byteOrder='bigEndian'">





<xsl:value-of select="$byte3 + ($byte2 * 256) + ($byte1 * 65536) + ($byte0 * 16222716)"/>




</xsl:when>




<xsl:otherwise>





<!-- default to big endian -->





<xsl:value-of select="$byte3 + ($byte2 * 256) + ($byte1 * 65536) + ($byte0 * 16222716)"/>




</xsl:otherwise>



</xsl:choose>


</xsl:template>

</xsl:stylesheet>


_1132056504.doc

_1132056520.doc
<?xml version="1.0" encoding="UTF-8"?>

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.org/1999/XSL/Transform" xmlns:fo="http://www.w3.org/1999/XSL/Format" xmlns:dfdl="http://www.dfdl.org/">


<xsl:template match="dfdl:byteStream">



<xsl:call-template name="bytesToString">




<xsl:with-param name="firstByte" select="1"/>




<xsl:with-param name="lastByte" select="count(*)"/>



</xsl:call-template>


</xsl:template>


<xsl:template name="bytesToString">



<xsl:param name="firstByte"/>



<xsl:param name="lastByte"/>



<xsl:element name="dfdl:string">




<xsl:for-each select="dfdl:byte[( position() &gt;= $firstByte ) and ( position() &lt;= $lastByte )]">





<xsl:call-template name="char">






<xsl:with-param name="val" select="."/>





</xsl:call-template>




</xsl:for-each>



</xsl:element>


</xsl:template>


<xsl:template name="char">



<xsl:param name="val"/>



<xsl:choose>




<xsl:when test="$val='40'"><xsl:text>&#40;</xsl:text></xsl:when>




<xsl:when test="$val='41'"><xsl:text>&#41;</xsl:text></xsl:when>




<xsl:when test="$val='42'"><xsl:text>&#42;</xsl:text></xsl:when>




<xsl:when test="$val='43'"><xsl:text>&#43;</xsl:text></xsl:when>




<xsl:when test="$val='44'"><xsl:text>&#44;</xsl:text></xsl:when>




<xsl:when test="$val='45'"><xsl:text>&#45;</xsl:text></xsl:when>




<xsl:when test="$val='46'"><xsl:text>&#46;</xsl:text></xsl:when>




<xsl:when test="$val='47'"><xsl:text>&#47;</xsl:text></xsl:when>




<xsl:when test="$val='48'"><xsl:text>&#48;</xsl:text></xsl:when>




<xsl:when test="$val='49'"><xsl:text>&#49;</xsl:text></xsl:when>




<xsl:when test="$val='50'"><xsl:text>&#50;</xsl:text></xsl:when>




<xsl:when test="$val='51'"><xsl:text>&#51;</xsl:text></xsl:when>




<xsl:when test="$val='52'"><xsl:text>&#52;</xsl:text></xsl:when>




<xsl:when test="$val='53'"><xsl:text>&#53;</xsl:text></xsl:when>




<xsl:when test="$val='54'"><xsl:text>&#54;</xsl:text></xsl:when>




<xsl:when test="$val='55'"><xsl:text>&#55;</xsl:text></xsl:when>




<!—





…ad infinitum…




->




<xsl:otherwise>





<xsl:text>&#42;</xsl:text>




</xsl:otherwise>



</xsl:choose>


</xsl:template>

</xsl:stylesheet>


_1132055503.doc
<?xml version="1.0" encoding="UTF-8"?>

<xsl:stylesheet version="1.0" xmlns:xsl="http://www.w3.org/1999/XSL/Transform" xmlns:fo="http://www.w3.org/1999/XSL/Format" xmlns:dfdl="http://www.dfdl.org/">


<xsl:import href="bytesToString.xsl"/>


<xsl:import href="bytesToInts.xsl"/>


<xsl:template match="dfdl:byteStream">



<xsl:element name="case3">




<xsl:choose>





<xsl:when test="dfdl:byte[position()=1] &gt;= 0">






<!-- length in first byte -->






<xsl:call-template name="stringAndLength">







<xsl:with-param name="length" select="dfdl:byte[position()=1]"/>







<xsl:with-param name="headLen" select="2"/>






</xsl:call-template>





</xsl:when>





<xsl:when test="dfdl:byte[position()=1] &lt; 0">






<!-- length in first byte -->






<xsl:call-template name="stringAndLength">







<xsl:with-param name="length">








<xsl:for-each select="dfdl:byte[position()=1]">









<xsl:call-template name="intVal">










<xsl:with-param name="byteOrder" select="'littleEndian'"/>









</xsl:call-template>








</xsl:for-each>







</xsl:with-param>







<xsl:with-param name="headLen" select="5"/>






</xsl:call-template>





</xsl:when>




</xsl:choose>



</xsl:element>


</xsl:template>


<xsl:template name="stringAndLength">



<xsl:param name="length"/>



<xsl:param name="headLen"/>



<xsl:value-of select="$headLen"/>



<xsl:element name="length">




<xsl:value-of select="$length"/>



</xsl:element>



<xsl:element name="string">




<xsl:call-template name="bytesToString">





<xsl:with-param name="firstByte" select="$headLen + 1"/>





<xsl:with-param name="lastByte" select="count(*)"/>




</xsl:call-template>



</xsl:element>



<xsl:value-of select="count(*)"/>


</xsl:template>

</xsl:stylesheet>


_1132054525.doc
<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" attributeFormDefault="unqualified">


<xs:element name="case2">



<xs:annotation>




<xs:documentation>

/*  comment line */


3 2


1 2 3


4 5 6 /* more comments */


(c style comments where ever, blank lines have no meaning, x dimension,


y dimension, matrix)


</xs:documentation>




<xs:appinfo>





<stream name="bitStream" source="input0"/>





<stream name="byteStream" trans="bitsToBytes" from="$bitStream"/>





<stream name="charStream" trans="bytesToChars" from="$byteStream"/>





<stream name="noCommentStream" trans="replaceRegexp" arg1="\/\*\ *\*\/" arg2=" " from="$byteStream"/>





<stream name="noBlankLinesStream" trans="replaceRegexp" arg1="\n\ *\n" arg2="" from="$noCommentStream"/>





<stream name="lineStream" trans="split" arg1="\n" from="noBlankLinesStream"/>




</xs:appinfo>



</xs:annotation>



<xs:complexType>




<xs:sequence>





<xs:element name="line">






<xs:annotation>







<xs:appinfo>








<stream name="stringStream" trans="split" arg1=" " from="$lineStream"/>








<assert inputConsumed="true"/>







</xs:appinfo>






</xs:annotation>






<xs:complexType>







<xs:sequence>








<xs:element name="columns" type="xs:integer"/>








<xs:element name="rows" type="xs:integer"/>







</xs:sequence>






</xs:complexType>





</xs:element>





<xs:sequence>






<xs:element name="line" maxOccurs="unbounded">







<xs:annotation>








<xs:appinfo>









<stream name="stringStream" trans="split" arg1=" " from="$lineStream"/>









<assert maxOccurs="$rows" minOccurs="$rows"/>








</xs:appinfo>







</xs:annotation>







<xs:complexType>








<xs:sequence>









<xs:element name="element" type="xs:integer" maxOccurs="unbounded">










<xs:annotation>











<xs:appinfo>












<from trans="stringToInt" stream="$stringStream"/>












<assert maxOccurs="$columns" minOccurs="$columns"/>











</xs:appinfo>










</xs:annotation>









</xs:element>








</xs:sequence>







</xs:complexType>






</xs:element>





</xs:sequence>




</xs:sequence>



</xs:complexType>


</xs:element>

</xs:schema>


_1132054888.doc
<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" attributeFormDefault="unqualified">


<xs:element name="case4">



<xs:annotation>




<xs:documentation>Case 4:


4, 5,6,  8.5, 9.999, -3.2


5, 5, 2,55.4, 0.23, -4


(csv, no magic function)</xs:documentation>




<xs:appinfo>





<stream name="bitStream" source="input0"/>





<stream name="byteStream" trans="bitsToBytes" from="$bitStream"/>





<stream name="charStream" trans="bytesToChars" from="$byteStream"/>





<stream name="noCommentStream" trans="replaceRegexp" arg1="\/\*\ *\*\/" arg2=" " from="$byteStream"/>





<stream name="noBlankLinesStream" trans="replaceRegexp" arg1="\n\ *\n" arg2="" from="$noCommentStream"/>





<stream name="lineStream" trans="split" arg1="\n" from="noBlankLinesStream"/>




</xs:appinfo>



</xs:annotation>



<xs:complexType>




<xs:sequence>





<xs:element name="row" maxOccurs="unbounded">






<xs:annotation>







<xs:appinfo>








<stream name="stringStream" trans="split" arg1="," from="$lineStream"/>








<assert maxOccurs="$rows" minOccurs="$rows"/>







</xs:appinfo>






</xs:annotation>






<xs:complexType>







<xs:sequence>








<xs:element name="value" type="xs:string" maxOccurs="unbounded">









<xs:annotation>










<xs:appinfo>











<from stream="$stringStream"/>










</xs:appinfo>









</xs:annotation>








</xs:element>







</xs:sequence>






</xs:complexType>





</xs:element>




</xs:sequence>



</xs:complexType>


</xs:element>

</xs:schema>


_1132053828.doc
<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" attributeFormDefault="unqualified">


<xs:element name="dfdl">



<xs:annotation>




<xs:documentation>

This is our case 1 example:






int|double|float


(three consecutive binary numbers in BigEndian file) 





 </xs:documentation>




<xs:appinfo>





<stream name="bitStream" source="input0"/>





<stream name="byteStream" trans="bitsToBytes" from="$bitStream"/>




</xs:appinfo>



</xs:annotation>



<xs:complexType>




<xs:sequence>





<xs:annotation>






<xs:appinfo>







<byteStream from="bitsToBytes"/>






</xs:appinfo>





</xs:annotation>





<xs:element name="x" type="xs:integer">






<xs:annotation>







<xs:appinfo>








<from stream="$byteStream" trans="bytesToInt"/>







</xs:appinfo>






</xs:annotation>





</xs:element>





<xs:element name="y" type="xs:double">






<xs:annotation>







<xs:appinfo>








<from stream="$bitStream" trans="bytesToDouble"/>







</xs:appinfo>






</xs:annotation>





</xs:element>





<xs:element name="z" type="xs:float">






<xs:annotation>







<xs:appinfo>








<from stream="$bitStream" trans="bytesToFloat"/>







</xs:appinfo>






</xs:annotation>





</xs:element>




</xs:sequence>



</xs:complexType>


</xs:element>

</xs:schema>


_1132052475.doc
<byteStream xmlns="http://www.dfdl.org/" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.dfdl.org/ C:\DOCUME~1\martin\MYDOCU~1\Grid\dfdl\postGGF9scribles\dfdlTypes.xsd" byteOrder="littleEndian">


<byte>44</byte>


<byte>1</byte>


<byte>0</byte>


<byte>0</byte>


<byte>29</byte>


<byte>2</byte>


<byte>0</byte>


<byte>0</byte>


<byte>0</byte>

</byteStream>


_1132053441.doc
<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" elementFormDefault="qualified" attributeFormDefault="unqualified">


<xs:element name="case1">



<xs:complexType>




<xs:sequence>





<xs:element name="x" type="xs:integer"/>





<xs:element name="y" type="xs:double"/>





<xs:element name="z" type="xs:float"/>




</xs:sequence>



</xs:complexType>


</xs:element>

</xs:schema>


_1132052317.doc
  <xs:element name="byteStream">



<xs:complexType>




<xs:sequence>





<xs:element name="byte" type="xs:byte" minOccurs="0" maxOccurs="unbounded"/>




</xs:sequence>



</xs:complexType>


</xs:element>


